Abstract: A variety of naphtopyrans 1 has been prepared by reaction of 2-naphtol with aryl (or alkyl) idenemalononitriles.
Introduction
The analysis of the bibliographical data shows that pyrans are biologically interesting compounds (1) (2) (3) (4) . Infact, some pyran derivatives present antibacterial activities (5-6); antifungal activities (7); antitumor activity (8) and they can have a hypotensive effect (9) . We report here the synthesis of a variety of new 2-amino-3-cyano-4H-naphto [2,1-b] pyrans 1, and we show their usefulness as building blocks for the preparation of new pyranopyrimidine 3 and 4 .
Results and discussion

Synthesis of 2-amino-3-cyano-4H-naphto (2,1-b] pyrans 1
Several recent work mentioned the synthesis of the 2-amino-3-cyano-4H-naphto [2,1-b] pyrans (10) (11) (12) (13) (14) . These products were prepared via a standard addition of Michael of naphtol on arylidenemalononitriles with piperidine as a base.
To generalize the synthesis of compounds 1, we have prepared a new serie of 2-amino-4-aryl-3-cyano-4H-naphto [2,l-b] pyrans and for the first time a new variety of 2-amino-4-alkyl-3-cyano-4H-naphto [2,l- Action of primary amines and hydroxy/amine on ethoxymethyleneaminoNaphtopyrane: Synthesis of new naplitopyrano [2,3-ci] pyiimiciine
The structure of compounds 1 was deduced from their IR, 'H and ,3 C NMR spectra. Indeed, IR spectra of these compounds showed two bands towards 3330 and 3420 cm" 1 due to the vibration of the amino group. Another intense peak at 2180 cm"' is revealed and which can be ascribed to the nitrile group. 'H NMR spectrum clearly showed the presence of a singlet characteristic of the 4-H pyran towards 4.0-5.0 ppm for the compounds lg et Ih (R=alky!) and towards 5.0-5.5 ppm for the compounds la-lf (R=aryl). 13 C NMR of these compounds confirms without ambiguity the structure of the obtained product by comparison with the known chemical shifts of similar compounds (11). The structure of compounds 2 was determined by IR, 'H and 13 C NMR spectra. I.R. spectra revealed in particular the absence of the absorption bands corresponding to the amino group (3330 -3420 cm" 1 ) while exhibiting a band corresponding to C=N group at 1610 cm" 1 . 'H NMR of compounds 2 gave us useful information about the nature of protons in this molecule, thus we observe the appearence of a triplet towards 1.4 ppm and a quadruplet towards 4.5 ppm corresponding to the protons of ethoxy group. We can also observe a singlet towards 8.4 ppm corresponding to the proton of the N=C(OEt)H group.
II
II-3: Action of primary amines on compounds 2
During the course of cyclization reaction between primary amins and iminoethers 2, the latter react with their two electrophilic sites 1, 5 to yielding the corresponding pyrimidinic derivatives 3. This condensation was carried out in boiling toluene with the presence of some drops of acetic acid for 24 hours. (Scheme 3)
Scheme-3 Μ. Messaad et at. All of the newly obtained compounds were charaterized using I.R. 'H and 13 C NMR spectroscopy. I.R. spectra of compounds 3 showed the absence of the absorption band corresponding to C=N group (2180 cm" 1 ) and the appearance of another band at 1645 cm' 1 corresponding to C=NH group. 'H NMR spectrum clearly showed that the ethoxy group disappeared and aromatic and aliphatic protons were integrated in the spectrum chart.
Heterocyclic Communications
II-3: Action of hydroxylamine on compounds 2
Reaction of hydroxylamine with iminoethers 2 gave a new variety of hydroxypyranopyrimidine 4. (Scheme 4). The structure of compounds 4 was confirmed on the basis of their spectral analyses. It's clear that -like for the previous condensation-the reaction pathway proceed via a double nucleophilic attack of the amino group on nitrile group and on imidic carbon.
Scheme -4 The I.R spectra of these compounds showed the absence of the absorption band corresponding to CN group and the appearance of new bands corresponding to -OH and -NH groups (3460-3370 cm' 1 ). The 'H NMR spectra of compounds 4 are in agreement with the proposed structure. Infact, we note the same observations that we have mentioned for compounds 3, like the disappearance of the signals of the ethoxy group. In the 13 C NMR spectra we could unequivocally assign the signals on the basis of the observed chemical shifts. In particular we observe the disappearance of the signal of nitril's carbon. 
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Action of primary amines and hydroxy/amine on elhoxymethyleneaminoNaphtopyrane: Synthesis of new naphtopyrano [2, -IR: IR spectra were determined for KBr discs on a JASCO FT-IR-420 spectrometer with the incertitude as ± 2 cm" 1 in the field of 4000-400 cm" 1 .
Melting point: the melting points were determined in Electrothermal 9100 apparatus and are uncorrected.
The reactions were monitored by thin layer chromatography using aluminium sheets with silica gel 60 F 254 (Merck).
III-2-Synthesis of naphto [2, 1-b] pyrans 1
A mixture of 2-naphtol (0,01 mmol) and enaminonitrile (0,01 mmol) in ethanol (30 ml) was refluxed for 10 h, with the presence of 0,2 equivalent of piperidine. The solvent was evaporated to dryness under reduced pressure. The solid was collected by filtration. The crude product was purified by recrystallization from toluene to give compounds la-h . 
III-4-Synthesis of naphtopyrano [2, 3-d] pyrimidine 3
A mixture of iminoethers 2 (0.01 mmol), primary amine (0.01 mmol), toluene (30 ml) and few drops of acetic acid was refluxed for 24 h. On cooling, the separated solid was collected by filtration and dried. The crude product was purified by recrystallization from dioxan to give the pyrimidine derivative 3. 
